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Comparative Pathology Case 46

Contributor: Si-Kwang Liu (2[§%¢), DVM, PhD
Consultant, Pig Research Institute Taiwan

Senior Pathologist, The Animal Medical Center

Clinical History:  This is a 7-year-old, castrated male, domestic shorthair cat with sudden onset of
vomiting, choking, and then acute dyspnea. When the cat was examined at The Animal Medical
Center, it had cyanosis, open-mouth breathing, salivation, and very harsh lung sounds. Fluid was
removed (100 ml) from the right thoracic cavity. The cat was put in an oxygen cage; the cat had

respiratory arrest and then cardiac arrest after echocardiographic examination.

Diagnosis:
1. Endoarteritis, eosinophilic, granulomatous, pulmonary arteries
2. Granulomatous pneumonitis

3. Pulmonary fibrosis, congestion, and edema

Gross Findings: The right side of the heart was dilated and a male heartworm (Dirofilaria immitis)
was found in the right ventricle. The lung lobes had marble patterns, were consolidated, and consisted
of dark purple and gray areas mixed with a few whitish, emphysematous areas throughout all the lung

lobes.

Histopathologic Findings: Examination of pulmonary arteries revealed endothelial roughenings;

some arteries had fibrous endothelial proliferation and formation of villous projections on the
endothelial surface. Other pulmonary arteries had fibrous endothelial proliferation and thrombi. A
heavy infiltration of lymphocytes, plasma cells, and eosinophils was seen in the intima and
proliferation of endothelial cells. Examination of myocytes revealed coagulation, granulation, and
vacuolization of the myoplasm in the tunica media. A heavy infiltration of lymphocytes, plasma cells,

and a few eosinophils was observed in the arterioles. Lumen of small arteries and arterioles were



occluded by endothelial proliferation and hyperplasia of subintimal myofibrocytes, hyperplasia of
myocytes with myocytolysis in the tunica media, and sprinkling of lymphocytes in the adventitia. The
pulmonary parenchyma was fibrotic, with hyperplasia of smooth muscle cells and peribronchial accinar

and lymphoid hyperplasia. Infiltration of eosinophils was observed in the parenchyma.

Discussion: Eosinophilic granulamatous pneumonitis and active endoarteritis of the pulmonary
arteries are typical pulmonary lesions found in cats with dirofilariasis or with aeluostrongylus abstusus
infection. These lesions are identical to those found in pulmonary arteries of dogs with the same
disease. Since the cat is not the final host for heart-worm infection, the parasite might be able to reach
the hearts; but it is usually infertile, and pulmonary lesions in cats are usually more severe than those
found in dogs with the disease. Arterial lesions are commonly found in the lungs of dogs with
dirofilariasis, and the worms are found in the right ventricle; but the lesions have also been observed in
the aorta and iliac, femoral, popliteal, renal, and testicular arteries of a dog with massive heart-worm
infection, and the worms are found in the left and right sides of the heart and arterial system.

Characteristic, progressive, intimal proliferative lesions which lead to obstruction of the
pulmonary arteries have been commonly observed in dogs with dirofilariasis on histologic examination
of the lungs. Obstruction, pruning, and abnormal tapering of the pulmonary arteries have been
demonstrated by angiocardiography and postmortem arteriography of the lungs of affected dogs.
Anastomoses between bronchial and pulmonary arteries normally does not occur in the lungs of cats
and dogs, but pulmonary and bronchial arterial anastomoses have been commonly demonstrated in the
lungs of dogs with chronic dirofilariasis; the anastomoses usually occur at the sites of obstruction of the
affected pulmonary arteries. The bronchial arterial circulation through the broken vasa vasorum and
communication with the pulmonary arteries distal to the obstruction have been demonstrated by
histologic technique and by postmortem bronchial arteriography. Pulmonary arterial circulation distal
to the obstruction is supplied by bronchial arterial blood in dogs with chronic dirofilariasis.

The cause of the pulmonary arterial lesions is unclear; however, it is possible that antigenesity

of the metabolic byproducts from the parasite can induce an allergic reaction in the pulmonary arteries.
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Comparative Pathology Case 47

Contributors: Ann Chen, MD, DMS ([5i%), Bao-Chiien Chang, MD (5E£#$X), Hueng-Chin Han,
MD, PhD (4&J67E), Wei-Hwa Lee, MD, PhD (Z5{& %)
Department of Pathology, Tri-Service General Hospital, National Defense Medical Center, Taipei,

Taiwan, R.O.C.

Clinical History: This 36-year-old man was admitted due to hypertension for several years. CT scan
showed multiple tumor masses in the right suprarenal region, liver, and lungs. The patient received
thoractomy with lobectomy of the right lower lobe, removal of suprarenal mass and wedge resection of

hepatic mass.
Gross Findings: On gross examination, the lung tissue measured 12 x 9 x 5 cm with two tumor
lesions, 3 x 2 x 2 and 3 x 1.8 x 2 cm, on the lower pole and apical region, respectively. The adrenal

mass measured 3 cm in diameter and the liver mass 4.9 cm in diameter.

Histopathological Findings: Light microscopically, the sections appeared as follows:

(1) Lung: metastatic carcinoma associated with cryptococcal infection.
(2) Liver: metastatic carcinoma.

(3) Adrenal gland, right: carcinoma (primary).

Histochemical Results: The fungi localized in the lung tissue examined were positive for GMS,

mucin, and PAS staining.

Immunohistochemical Results: The tumor cells were positive for neuron-specific enolase focally,

but negative for alpha-fetal protein, cytokeratin, S-100, or chromogranin-A.



Comparative Pathology Case 48

Contributors: Victor Fei Pangl* (BE7R), DVM, PhD; Shih-Hsuan Hsiao1 (FEtHIE), DVM, MS;
Ming-Tang Chiu' (BFHHED), DVM; Chun-Teng Tsai' (258%j%), DVM; Chian-Ren Jeng1 (EEHED),
DVM, PhD; Hsuan-Wien Chen2 (BREX), MS; Pei-Fen Lee2 (ZE5zZ5), PhD; Chung-Tiang Liang3 (2
4651, DVM, MS; Chou-Chu Hong” (83/17), DVM, PhD.

1Depar‘[ment of Veterinary Medicine, National Taiwan University

2Depar‘[ment of Zoology, National Taiwan University

3National Laboratory Animal Breeding and Research Center

Clinical History: This was an incidental finding in a disease survey of wild rodents captured in
mountainous regions of northern Taiwan. Sample collection areas included Kuan-Wu, An-Ma, Tai-
Ping mountain, Yuan-Yang lake, and La-La mountain at heights ranging from 1650 to 2550 meters
above sea level. A total of 146 animals, including 110 Apodemus semotus, 21 Niviventer culturatus, 9
Eothenomys melanogaster, 4 Tamiops swinhoei formosanus, 1 Microtus kikuchii, and 1 Niviventer

coninga, were necropsied and examined histopathologically.

Diagnosis: Adiaspiromycosis

Gross Findings: Seventeen out of 110 (17/110) Apodemus semotus, 1/21 Niviventer culturatus, and
1/1 Niviventer coninga contained scattered to multiple, pinpoint, clear to translucent, spherical
structures protruding from the surface of the lungs. The distribution of these spherules was random but

was predominant in the front lung lobes.

Histopathological Findings: Microscopically, 35/110 Apodemus semotus, 4/21 Niviventer

culturatus, and 1/1 Niviventer coninga contained various numbers of 50-300m, round, thick-walled,
spherical bodies (adiaspores) randomly distributed in the lung parenchyma. The wall was composed of
3 indistinct layers that had different affinity to eosin and hematoxilin. The outmost layer was

hyalinized and dark red-pink; the middle layer was amorphous and dark pink; the inner layer was



homogenous but light pink with slight basophilia. The interiors of the adiaspores were basophilic and
granular in appearance with evident marginal alignment. The tissue response was generally limited.
There was only a minimal infiltration of lymphocytes, macrophages, and plasma cells along with some
fibroblasts around the adiaspores. Typical granuloma or granulomatous inflammation was only

occasionally noted.

Histochemistry Results: Periodic acid-Schiff staining stained the outmost layer of the adiaspore wall

bright red-pink and the middle and inner layers equally pink but indistinctly; the interior was stained
light pink and slightly granular. Gomori methenamine-silver nitrate staining stained the entire wall
equally dark black and the interior light black and granular, but there was a thin unstained zone present
between the wall and interior. Gram’s staining revealed a limiting membrane present in the wall that
demarcated the adiaspores from surrounding tissue; it stained the middle and inner layer of the wall

leaving the outmost layer and the interior unstained.

Discussion: Adiaspiromycosis is a worldwide, noninfectious, nonarthropod transmitted pulmonary
fungal infection of man and animals, most commonly rodents, caused by the species Emmonsia parva.
There are two varieties within the species, E. parva var. parva and E. parva var. crescens. Although
both varieties can cause infection in animals, humans only become an accidental host by inhaling dust-
borne spores (conidia) of the saprophytic soil fungus, E. parva var. crescens.

Emmonsia parva var. parva and E. parva var. crescens. were renamed by Carmichael as
Chrysosporium parva var. parva and C. parva var. crescens in 1962; however, these were refuted by
von Arx in 1973 on the basis that, unlike the species of Chrysosporium, Emmonsia produces blastic

condia and, at an elevated temperature, the condia become adiaspores. Cultures of both varieties

closely resemble each other at 25°C . However, the size of the adiaspores produced either in vivo or in
vitro by E. parva var. crescens at 37°C is 5 to 10 times larger than those of E. parva var. parva.

The mycosis is unique in that the inhaled fungal spores only enlarge and never germinate or
reproduce in the host tissue. The name of the mycosis stems from the word adiaspore, which is derived
from Greek roots signifying enlargement without multiplication. Each inhaled conidium grows at the

site of implantation in the lung of the host and becomes an enormous, thick-walled adiaspore. The



adiaspores eventually die and may become calcified. The severity of the disease depends on the
number of spores inhaled. In limited inoculum, the disease remains localized, whereas in heavy inocula
the fungus may involve the entire lungs and presents as a multifocal discrete nodular to confluent
granulomatous infiltrate. In this disseminated form, patients usually develop cough, dyspnea on
exertion, and low-grade fever mimicking other systemic fungal infections and tuberculosis.

It is difficult to unmask the fungus because it is not easily cultured nor is there a reliable
serologic test; therefore, a biopsy is required. The pathologist must recognize the large (ranging in size
from 50 to 500 m), round, Gomori methenamine-silver nitrate, periodic acid-Schiff, and Gram s stains
positive adiaspores with a trilaminar wall. The adiaspores can be surrounded by either limited
suppuration, epithelioid granulomas with or without necrosis, or thin layers of concentric, hyalinized
fibrosis. In the latter chronic stage, the organism may collapse, forming a variety of sizes and shapes
thereby resembling other fungi, helminths, mineral particles, or inhaled pollen grains.

Clinically, the infection most commonly regresses spontaneously, but may persist, or rarely

progress, requiring surgical intervention with limited resection to attain cure.

Diagnostic Criteria:

1. Large (50-500 m), spherical adiaspores with a thick trilaminar wall

2. GMS, PAS, and Gram s staining positive

3. Lack of significant host responses

4. An incidental finding
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Comparative Pathology Case 49

Contributors: T.Y. Chou (f&f#%7), MD, Ph D; SM Liu, MD, MS, H Chiang ((T.7%), MD
Department of pathology

National Yany-Ming U.I. Veterans General Hospital-Taipei

Clinical History: One week before admission, this 68-year-old male went to a local hospital because
of a "common cold." The chest X-ray revealed a nodular shadow in right upper lobe of lung. He had
smoked half pack per day for more than 20 years but quit 25 years ago. He complained of cough with
sticky, greenish sputum. At admission, physical examination showed no remarkable change. Under the
impression of lung cancer, he received exploratory thoracotomy and lobectomy of right upper lobe.
The surgical specimen consisted of a lobe of lung tissue, 13 x 8 x 2 cm, gray and spongy, containing a
cystic space 2.5 cm in diameter. Representative parts of the cyst wall were submitted for microscopic

pathology.

Diagnosis: Lung, RUL, Lobectomy--Echinococcosis

Gross Findings: The cyst, already opened by surgeon, had a fibrous capsule with focal consolidation

of the adjacent lung tissue.

Histopathological Findings: Three layers of the cyst wall were identified: the external fibrous layer,

the middle laminated layer, and the internal germinal layer. Protoscolices and residual blood capsules
were found along with the cyst wall. Marked granulomatous inflammation with histiocytes, giant cells,
and infiltration of eosinophils and neutrophils was noted surrounding the cyst and around fragments of

the laminated layer of the cyst wall, where protoscolices were also seen.

Discussion: The tapeworms Echinococcus have larval stages known as hydatid cysts, and the disease
they produce is called echinococcosis or hydatidosis. At least three species of Echinococcus have been

recognized to have man as their intermediate host: E. granulosus (unilocular hydatid disease), E.
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multilocularis (alveolar h.d.), and E. Vogeli (polycystic h.d.). Echinococcus has worldwide distribution,

but is more prevalent in the temperate and arctic regions. The life cycle of Echinococcus is illustrated

here:
Adults in intestine - Eggs in feces
00 K N2
N Man N2
N K N2
Ingestion €———Hydatid &<——Sheep, elk, pigs

horses, others

The onchospheres of E. granulosus usually enter the venules of the intestinal mucosa and lodge
in the liver (75% of cases) or travel through the lymphatics (or venous system) to lungs (9%), muscles
(5%), spleen (2%), brain (1.5%), bone (1%), and heart (< 1%). Approximately 90% of pulmonary
hydatid cysts are solitary and the remaining occur concomitantly with a liver cyst.

The diagnosis of hydatid cyst is made primarily on clinical grounds, based on the presentation
and the history of exposure. X-rays and other imaging techniques will help demonstrate the lesion.
Cassoni intradermal test is positive in 65-85% of cases. Serological tests are not reliable. The definitive

diagnosis will be the gross and histological examination.

Diagnostic Criteria:

1. Unilocular, spherical, or subspherical cyst filled with clear fluid.

2. Three layers of the cyst wall: fibrous layer (from host), laminated membrane, and germinal
membrane.

3. PAS-positive laminated layer, approximately 10 times the thickness of the germinal layer.

4. Protoscolices with rostellum and hooklets.

References:
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Comparative Pathology Case 50

Contributor: Shu-Hwae Lee (Z5§£F), DVM, MS

Taiwan Animal Health Research Institute

Clinical History: In a breeder to grown-up farm, one herd of 350 weaned piglets (about 30 days of
age) gradually developed depression, anorexia dyspnea, swelling of legs, and fever. In a few piglets the
fever was as high as 41°C  After these piglets had been treated with antibiotics but without
improvement, eight pigs were submitted to Taiwan Animal Health Research Institute for diagnosis. The
epizootic lasted for 3 weeks, but no clinical signs were found in breeder or adult pigs. The mortality

was 13% (47/500) in the herd.

Diagnosis: Porcine Cytomegalovirus Infection

Gross Findings: In two of the piglets, the nasal cavity was filled with gray viscid mucus, and the
nasal mucosa was moderately congested. Except for this, all the lesions described in the following were
present in all 8 piglets examined. There was transparent fluid, about 400 to 500 ml in volume,
deposited in the pleural cavity. The lungs were swollen, and their surface covered by a thick, withish
membrane. Lobular septas were clearly separated all over the lung due to transparent fluid depositions.
In both apical and cardiac lobes there were areas of focal hepatization. In the heart, pericardial fluid
was increased to 30 to 50 ml in volume. The systemic lymph nodes were mildly swollen. The liver had

a few miliary, whitish gray spots on the surface and the parenchyma.

Histopathological Findings: The turbinate mucosa of the nasal cavity had congestion and focal

necrosis with mild lymphocyte infiltrations. Underneath, the tubuloalveolar gland epithelia were
enlarged; some of the epithelia became 10 times their normal size. The epithelia had vacuolated pale
staining cytoplasm and large basophilic intranuclear inclusions. The inclusions were variable in shape
and size. Slight fibroblast proliferations were present in the surrounding tissue. In the lung, dilated

lobular septas with protein exudates in the septas and the surrounding alveoli were noted. Focal
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depositions of epithelial cells and macrophages in the alveoli were noted. The liver had mild fatty

changes, focal necrosis with lymphocyte infiltrations, and fibrocyte infiltrations in the cortex. The
lymph nodes were edematous. There was hemosiderin deposition, and lymphocytic depletions and
neutrophil infiltrations were found in the follicles. The brain had multiple focal microglial cell

proliferations and mild lymphocytic perivascular accumulations.

Electron Microscopic Findings: Mixture of turbinate mucosa and the grayish mucoid mucus in the
surface were emulsified to prepare 10 X suspension. The suspension was fixed in 2.5% glutaraldehyde
solution and centrifuged. The pellet was stained was 2% phosphotungstic acid. Herpesviral

nucleocapsids were found under TEM examination.

Discussion: In this case, the demonstration of intranuclear inclusions in the tubuloalveolar gland of
turbinate mucosa was the characteristic lesion induced by cytomegalovirus infection in pig. Mild
inflammatory reactions in the brain and other organs were probably associated with the infection,
although no characteristic inclusions were found. Except for histopathologic examination, the
emulsified tissues were inoculated into PK-15, RK-13, and ESK cell lines, but no virus was recovered.

Similar results have been reported in other countries.

Diagnostic Criteria:

1. Clinical history, demonstration of characteristic lesions, and intranuclear viral inclusion bodies.
2. Virus isolation-difficult.

3. Characteristic features of Herpesvirus by TEM examination.
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Comparative Pathology Case 51

Contributor: Hsiaoling Chen ([§i/\¥$), MD

Taipei Institute of Pathology

Clinical History: A 24-year-old male, suffering from exertional dyspnea for 10 days, was admitted
to the hospital. The CT scan of chest disclosed diffuse ground-glass infiltrate in both lung fields. Open
lung biopsy was performed. The laboratory data revealed white count: 18,300/cumm, CD4 cell:
21/cumm, CD4/CDS8: 0.1, anti-HIV: (+), and anti-HIV1: (+)(western-blot). The patient did not

response well to the therapy for AIDS. He died two and a half months later.

Diagnosis: Pneumocystis carinii pneumonia (PCP).

Histopathological Findings: The lung parenchyma shows that alveoli are filled with foamy

proteinaceous edema fluid. The alveolar wall appears normal.

Histochemical Studies: The Gomori methenamine silver stain reveals discrete clusters of ovoid to

round, collapsed cup-like organisms in the alveolar spaces. The clusters of cysts, which do not stain for

H & E, impart foamy appearance to alveolar edema.

Electron Microscopic Findings: There are crescent and ovoid cysts in the alveolar exudate.

Discussion: The Prneumocystis carinii was first described in 1909-1910 in rats by Chagas and Carinii
and was believed to be the part of the life cycle of trypanosoma (schizotrypanum). In 1912, Delanoes
found the organisms in rats and guinea pigs and named it Pneumocystis carinii. Vanek and Jirovec in
1952 identified P. carinii as the agent in the outbreaks of "plasma cell" pneumonia in malnourished
neonates and children after World War II. In 1960s, the use of immunosuppressive therapy became
common for many diseases, rendering many patients at risk for PCP. In 1980s, PCP emerged as the

most common opportunistic infection in patients with AIDS.
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P. carinii infect the human beings as well as other animal including rats, mice, shrews, ferrets,
thoroughbred foals, rabbits and dogs. Under the molecular techniques, it has been proven that different
species of P. carinii infect different animal hosts. Genetic variation within rat-derived P. carinii has
been reported, but strain stability in the human hosts is also seen.

P. carinii produces no disease in normal individuals but causese severe pneumonia in
immunocompromised hosts and in children with protein-calorie malnutrition. In general, most patients
at risk for PCP have a defect in the T cell arm of immunity, whether from a disease such as leukemia or
HIV infection (CD4 < 200/cumm) or from immunosuppressive therapy, especially with corticosteroids.

The inhaled trophozoites tend to parasitize type I pneumocytes, leading to pulmonary edema.
Multiplication of P. carinii appears to be extracellular and is within the alveolar spaces.

The onset is usually insidious, but there may be sudden onset or exacerbation in patients treated
with corticosteroids. The standard presentation of PCP are fever, dry cough and progressive dyspnea.
The chest radiograph varies considerably from normal to mild involvement with interstitial or
reticulonodular infiltrates through both lungs, to more severe disease with patches of alveolar
consolidation.

The pathological manifestation of early (incipient) PCP is characterized by individual cysts and
trophozoites can be seen attached to the alveolar septae. As the infection proceeds the alveoli become
progressively filled with foamy proteinaceous exudates composed of large numbers of trophozoites
with their microtubular extensions, cysts, fibrin and cellular debris. Frequently, there is concurrent
infection by opportunistic bacteria, fungi or virus, especially cytomegalovirus, which may overshadows
the pathology caused by P. carinii. Several atypical manifestations of this infection include: (1)
interstitial lung disease; (2) lymphoplasmcytic interstitial infiltrates; (3) nodular and granulomatous
PCP; (4) cavitary PCP and (5) extrapulmonary PCP.

P. carinii is diagnosed by the demonstration of round, ovoid or collapsed cup-like structures,
measuring 4 to 6 microns in diameter with a membrane of variable thickness. Special stains used
include Gram-Weigert, toluidine stains, or methenamine silver. Methenamine silver stains demonstrate
the cyst wall clearly. The morphology of the trophozoites is best studied with the Giemsa stain.

The various means of diagnosis of PCP are demonstrating P. carinii in a sample of induced

sputum, a bronchoalveolar lavage sample, a biopsy specimen and polymerase chain reaction (PCR). It
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has recently been shown that a PCP severity score based on serum LDH enzyme levels, the alveolar
arterial oxygen gradient, and the percentage of neutrophils in bronchoalveolar larvage fluid has very
high prognostic significance for survival.

A wide range of antimicrobial agents are effective against P. carinii as followings: first choice,
Co-trimexazole; second choice, pentamidine, dapsone and trimethoprim, clindamycin and primaquine,
atovaquone; and adjuvant therapy: corticosteroids. Anti-PCP prophylaxis is effective, the drug of first
choice being oral co-trimoxazole and pentamidine aerosol.

P. carinii genomes are not found in autopsy lung where the cause of death is not clinical PCP,
by PCR, or normal sputum in general population. Serologic studies indicate 85% of adults have been
subclinically infected. Therefore P. carinii is a ubiquitous organism in our environment. Each episode

of pneumonia represents de novo infection and not reactivation of previous infection.

Diagnostic Criteria:

1. Histopathology: foamy protein-rich alveolar dedma.

2. Special stain: Methenamine silver-positive collapsed cup-like cysts in the alveolar exudate.
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Comparative Pathology Case 52

Contributors: MT Tsai (£5[:5%), WL Chen(B>2%1), HH Hung GiL{Z )

Livestock Diseases Diagnostic Laboratories of Pingtung Prefecture

Clinical History: A poultry farm reared about 2300 goslings in Pingtung prefecture. The
accumulative morbidity and mortality within one week period were about 50% and 80%, respectively.
Clinically, goslings flock at 12 to 14 days of age showed signs of solmnolence, inappetence, dyspnea,
gasping, respiratory difficulities for about one week. In more severe cases, nervous signs appeared
(incoordinated movements, twisting of neck and head, ataxia), along with listlessness, ocular discharge,

and corneal opacity .The owner sent dead goslings to our laboratories for pathological diagnosis.
Diagnosis: Aspergillosis in goslings

Gross Findings: There were yellow or gray, firm nodules (about 1-6 mm in diameter) in the lungs,
air sacs, cerebrum, surfaces of kidney and mesentery. Numerous nodules were present in the lungs but

few discrete ones in others. A gray-white opacity was noticed in the eye.

Histopathological Findings: The lungs showed multiple granulomas consisting of a central necrotic

core associated with filamentous mycelia, surrounded by epitheliod cells, giant cells, heterophils and
lymphocytes. The lesions were contained within a thin walled fibrous capsules. The air sacs showed
marked thickening with caseating necrosis. Cerebral lesions consisted of solitary abcesses with necrotic
centers infiltrated with heterophils and surrounded by giant cells. Septate and dichotomously branched
hyphae were were seen in the central area of lesions. Thrombi were observed in blood vessels. Fungal
hyphae with granulomas were found in the posterior chamber of the eye.

Histochemistry Results: The typical, dichotomous branching, regular hyaline, septate hyphal forms

were identified in the necrotic lesions of the granulomas when stained by PAS stain with pink-red

color.
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Microbiological Examinations: Aspergillus spp. grew readily On Sabouraud dextrose agar (25-37

OC). The colonies of Aspergillus fumigatus were at first white and slighiy fuzzy, then bluish- green as
conidia begin to mature. As the colony matures, The conidial masses became gray-green while the
colony edge remains white. On microscopic examination, Conidiophores with vesicles, phalides and

conidia stained by lactophenol cotton blue were characteristic for Aspergillus spp.

Discussion: Aspergillosis, caused by Aspergillus fumigatus, Aspergillus flavus and other Aspergillus
species, is a mycotic disease, usually of the respiratory tissues (including the air sacs) characterized by
inflmmatory granulomatous lesions. Hematogenous dissemination to other organs may occur.
Occasionally the eye, skin, brain and reproductive tract are invaded. The disease is relatively rare in
domestic and pet animals but occurs frequently in avian species. Avian aspergillosis may be classified
as follows: (1) an acute form, caused by a single exposure to an overwhelming number of spore from a
source of enviromental contamination; (2) a tracheal form, which is generally a localized lesion
occurrring in and near the syrinx; (3) a localized abscess or series of granulomas in the air sacs and
lungs; and (4) an invasive form, which initially affects the respiratory system and then spreads
hematogenously or through air sacs passages to other parts of the body. Accordingly, lesions in the eye,
brain, liver, and cardic muscle may occur. Avian hosts include turkeys, chickens, ducks, geese, many
other kinds of poultry, wild birds and cage birds. Penguins raptors, migratory waterfowl and psittacines
frequently have aspergillosis. Poults, geese and chicks less than three weeks of age are affected more
frequently than adults but adults are susceptible if they are heavily exposed. The disease has been seen
in newly hatched chicks infected as embryos following egg shell penetration by fungus. Aspergillosis
appears to be more significant in confinement situations where stress factors may be involved or where
moldy litter or grain are present. A differential diagnosis for the the granulomatous lesions in avian
respiratory system should include Mycoplasma gallisepticum and another fungus, Dactylaria
gallopavum infection. In human, the respiratory tract is the principal portal of entry, and inhaled spores
can cause disease in healthy as well as compromised patiants. the species most frequently associated
with disease is A. fumigatus, but other species such as 4. flavus, A. niger, and A. terreus are
occasionally involved. The clinical manifestations of aspergillosis can be divided into three types:

allergic, colonizing (aspergilloma), and invasive. Allergic aspergillosis is an asthma-like response to
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the fungal spore. Colonizing aspergillosis is characterized by the formation of fungus ball
(aspergilloma), a dense collection of hyphae. Invasive aspergillosis can develop from the allergic or
colonizing forms of the disease, or it can arise independently. Several factors may predispose the
patient to invasive disease: (1) cytotoxic chemotherapy, (2)therapy with broad-spectrum antimicrobial
agents, (3) leukopenia, and (4) acute leukemia. Mortality is very high, especially among renal

transplant patients and leukemia or lymphoma patients.

Diagnostic Criteria:

1. The physical examination, tracheal culture, endoscopic examination of the trachea and air sacs,
blood work, and serological tests represent a diagnostic battery for detecting aspergillosis.

2. Systemic, yellow or gray nodules in the lungs, air sacs, brains, skin and corneal opacity.

3. Typical necrotizing granulomatous inflammation.
4. Typical pink-red septate, branching hyphae within necrotic zone of the granuloma stained by PAS
method.

5. Conidiophores with vesicles, phalides and conidia stained by lactophenol cotton blue in colonial

smear.

Treatments: In goslings, medication with mycostatin at 100 ppm in feed for 1 week and

decontamination of all feed and litter had improved the outcome of treatments.
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Comparative Pathology Case 53

: 1 - 2 .

Contributors: JP Juch (&%), MD, MS ', CC Su (%f1FJ![), MD, PhD , Thomas W Huang (&),
3

MD, PhD

1
St. Mary's Hospital Lotung

2

Taipei Medical College

3
Taipei Institute of Pathology

Clinical History: A 44-year-old female came to ER with chief complaint of hemoptysis and chest pain
for one day. Past history revealed chest tapping for pleural effusion and anti-TB treatment were
administered during the last hospitalization. She was discharged in stable condition. Chest X-ray
examination was performed and revealed a cavitary lesion in the left upper lung field with "ball in hole"

finding. Then, she was admitted and received lobectomy of left upper lobe of lung.

Diagnosis: Intracavitary aspergilloma and cavitary tuberculosis, Lung.

Gross Findings: The lung lobe measured 10.0 x 8.5 x 2.9cm and weighed 110gm. The surface showed
diffuse fibrous adhesion with partial collapse. Cut surface showed partially collapsed cavity, measuring 5
x 3.5 x 1.5cm in size and walled by elastic firm fibrous tissue.The cavity was filled with multiple soft
tissue, weighing 76gm in total. It was friable and clay-colored. The slide (A3) presented was taken from

the soft tissue.

Histopathological Findings: Sections from the "soft tissue" nodules showed intracavitary

aspergilloma. PAS and GMS stains demonstrated acute angle branching septate hyphae with
conidiophore.The wall of cyst and adjacent lung tissue showed caseating granulomatous inflammation
and granulation tissue with heavy plasmolymphocytic infiltration. Acid fast stain showed negative result.

The lung elsewhere was unremarkable. The section from the lymph node showed anthracosis.

Histochemistry Results:
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1. PAS stain, Grocott's methenamine Silver Nitrate method and Gridley fungal stain showed hyphae-
and spore-bearing conidrophores of aspergillus.

2. Acid fast stain showed negative result.

Discussion: Pulmonary aspergillosis represents a common, potentially lethal opportunistic infection
that has four unique forms:

1. allergic bronchopulmonary aspergillosis ( ABPA ).

2. aspergilloma.

3. invasive aspergillosis.

4. semi-invasive aspergillosis.

In individuals who are at risk, pulmonary aspergillosis is characterized by a spectrum of clinical
and radiographic findings that are intrinsically related to the status of the immune system or the presence
of structural lung disease.

Aspergilloma is the result of colonization by fungus of bronchial or pulmonary cavities.

An aspergilloma, or ball of aspergillus fungus, can form in any area of damaged pulmonary tissue
in which there is a persistent abnormal space. The most common cause of such pulmonary damage is
tuberculosis, but aspergillomas can develop in abscess cavities, bronchiectatic spaces, and cavitated
tumors.

Aspergillomas do not occur in healthy lungs. Most, but not all, aspergillomas are caused by A.
fumigatus. A. fumigatus is the most common cause of bronchopulmonary fungal disease in Britain.

Many aspergillomas are asymptomatic and are diagnosed by routine chest X-ray. In symptomatic
cases of aspergillomas, the most common symptom is hemoptysis, which is usually recurrent and may be
massive and fatal. Systemic symptoms are not common, but general debility and weight loss occurs in a
few cases. There are no special clinical findings. Most cases have the clinical finding of the underlying
disease, e.g.inactive pulmonary tuberculosis, and bronchiectasis.

The chest X-ray is the single most important test in the diagnosis of aspergilloma. Aspergilloma
presents radiographically opportunistic as a focal intracavitary mass and is characterized initially by an
increase in the wall thickness of pre-existing cavities. The aspergilloma appears as a solid opacity within

the cavity and is usually spherical and may appear to totally fill the cavity. Tomography shows the
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aspergilloma to be separated from the wall of the cavity by an air space or "halo."

Sputum: Sputum of patient with an aspergilloma consistently shows the presence of mycelial fragments
on microscopy and produces a positive culture. Failure to demonstrate A. funigatus in the sputum
excludes the diagnosis. The microscopical visualisation of hyphae in sputum indicates fungal colonization
of some part of the respiratory tract and is always of diagnostic significance.

Blood: The vast majority of patients with an aspergilloma have precipitating antibodies to the offending
fungus (usually A. fumigatus) in the serum. If the aspergilloma has developed while the patient has been
treated with systemic corticosteroids, serum precipitins may be absent.

Skin tests: Approximately one-third of patients exhibit skin hypersensitivity to A. fumigatus.

Treatment: Most aspergillomas do not require specific therapy when recurrent hemoptysis and general
ill health are features of the disease. Surgical removal of the fungus ball and cavities is the only treatment
that offers permanent cure. Unfortunately, most patients, because of the underlying pathology, are not
suitable candidates for formal thoracotomy. Local incision of the chest wall and removal of the
aspergilloma without attempt to remove the lung cavity have occasionally been performed with success.
However, recurrence is common after this procedure. Drug therapy is generally unsatisfactory. In most
patients the development of an aspergilloma does not significantly alter prognosis, which is often poor
because of the underlying pulmonary damage. General ill health and weight loss associated with an

aspergilloma usually mean a poor prognosis unless surgical removal of the aspergilloma is possible.

Diagnostic Criteria:

1. Radiological demonstration of a fungus ball (chest X-ray and tomography).

2. Sputum consistently shows the presence of mycelial fragments on microscopy and produces a
positive culture.

3. Serum precipitins to A. fumigatus, (90% of cases of aspergilloma, 70% of cases of ABPA).

4. Skin test: hypersensitivity to A. fumigatus.

5. Histologically demonstrated fungal hyphae with regular septa and dichotomous branching at 45 G

angles. Conidiospores are formed if the cavity communicated with a bronchus.
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Comparative Pathology Case 54

Contributor: YS Ho ({a[#&{&), MD, MS

Associate Professor of Pathology, Chang Gung Medical College, Taiwan

Clinical History: This 40-year-old male has suffered from DM and hasn't received regular treatment
for 7 years. Two years ago, he was treated with anti-TB drugs at LMC because of hemoptysis.
Unfortunately, 3 weeks before this admission to Chang-Gung Medical Center, he experienced 3 episodes
of hemoptysis again. Chest computed tomography with contrast enhancement showed irregular
infiltration and partial atelectasis with fungal ball over left upper lung. Bronchoscope examination
revealed a whitish fragile mass at the left apical segment. Blood sugar test was AC=204-286 mg/100ml
and 2 hr PC=224-237 mg/100 ml. Lung biopsy at the lesion was taken and showed necrotic debris with
sulfa granules and necrotic fungi hyphae. He received a lobectomy of left upper lung and decortication of

left lung. Fungi and mycobacterial culture were negative. He was treated with Fludiazepam 0.25 gm/qid.

Diagnosis:  Fibrocalcified pulmonary TB, left Apex
Mixed actinomycosis and aspergillosis lung infection with abscess

DM, NIDDM
Gross Findings: The left upper lung measured 15 x 9 x 4 cm. The cut sections revealed a thick-walled
cavity measuring 5 x 4 cm with sand-like materials inside. The lung parenchyma elsewhere showed focal

hemorrhage and consolidation change.

Histopathological Findings: The bronchi of the lung were partially denuded and lined by marked

granulation tissue with acute and chronic infection. Focal hemorrhagic necrosis and abscesses formation
were seen in pulmonary parenchyma. Foci of necrotic vasculitis, necrotic fungi hyphae, and sulfur
granules were seen. Gram's stain demonstrated Gram(+) bacteria. GMS stain showed dichotomous

0 0
branching fungi hyphae with 35 to 45 degree.
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Discussion: The underlying cause of the patient to get mixed actinomycosis and aspergillosis lung
infection was his uncontrolled DM. DM, predisposition to tuberculosis, is well known. Initially, the
patient suffered from pulmonary TB, followed by actinomycosis lung abscesses and aspergillosis lung 2
years later. This may have been due to the incomplete healing process of the pulmonary TB. Thereafter,
the cavity was not able to drain freely into the bronchial tree and left a deadspace. Finally, secretions may

have accumulated in it and become predisposed to secondary bacterial and fungal nfection.
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Comparative Pathology Case 55

Contributor: TC Chang (5EHEN), SS Tsai (Z2{Z 1)

Department of Veterinary Medicine, National Pingtung Polytechnic Institute

Clinical History: Broilers, 5 to 6wks old, were presented with signs of coughing and gasping,
marked dyspnea and expectoration of blood-stained sputum. Morbidity was high and mortality was

about 15%.
Gross Findings: Lesion was limited to the trachea and larynx in all carcasses. It was characterized
by the presence of bloody exudate in the lumen or yellowish-white pseudomembrane on the mucous

membrane.

Histopathological Findings:

Trachea: The epithelium was desquamated, and the underlying lamina propria showed edematous,
hyperemic, and hemorrhagic changes with infiltration of some heterophils and lymphocytes. The lumen
was filled with mucofibrinous exudates, erythrocytes, and scattered heterophils. Syncytial formation of
epithelial cells containing intranuclear inclusion bodies was found in the lumen.

Lung: The pneumonia occurred mainly around the primary bronchus of the lung. Tertiary bronchi
were plugged with fibrin and heterophils, and the epithelium was hyperplastic with syncytial cells

containing intranuclear inclusion bodies in the lumen.

Discussion: ILT is a viral infection. The virus belongs to Herpes viridae. It is of varying virulence;
the very mild type causes little or no evidence of disease while the very severe form may cause as
much as 50 to 70% mortality in infected stock. The organism mainly attacks the respiratory tract and
eyes, and death often results from asphyxia. Gross lesions are characterized by caseous exudate and
blood in the trachea, bronchi, and air sacs. Some gross lesions in chickens occur in the form of casts or
plugs. Caseous exudate in the larynx and trachea is sometimes seen in young chickens infected with

trichomoniasis, fowl pox, or aspergillosis.
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Herpes viruses cause respiratory diseases in domestic animals in southern Taiwan as shown in the

following :

Virus

Disease

Bovine herpes virus 1
Porcine herpes virus 1
Canine herpes virus 1
Avian herpes virus 1
Avian herpes virus 2
Bovine herpes virus 3

Columbid herpes virus 1

Infectious bovine rhinotracheitis (IBR)
Pseudorabies (Pr)

Hemorrhagic disease of pups

Infectious laryngo-tracheitis (ILT)
Marek's disease (MD)

Bovine malignant catarrhal fever (MCF)

Pigeon herpesvirus (PHV)
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